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(54) REFRIGERATION CYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the refrigerant from being 
ignited by opening a valve means to emit the gas phase 



composition separated by a gasHiquid separator outside when the 
pressure between a compressor and a pressure reducing device 
exceeds the standard pressure. 

SOLUTION: The refrigerant flowing out from a condenser 2 to 
condense the refrigerant discharge from a compressor 1 is 
separated from the liquid phase composition and the gas phase 
composition by a gas-liquid separator 3. The separated liquid 
phase composition is cooled by a supercooler 4, and the refrigerant 
whose supercooling degree is increased is reduced in pressure by 
a pressure reducing device 5 which is an expansion valve. The 
pressure between the compressor 1 and the pressure reducing 
device 5 is detected by a pressure sensor 8, and when the 
detected pressure exceeds the standard pressure corresponding 




to the detected temperature of a temperature sensor 9 from a map 
stored in a ROM in advance, the gas phase composition separated 
by the gas-liquid separator 3 is emitted outside by opening a 
solenoid valve 7. The refrigerant is prevented from being ignited 
even when air is mixed in the refrigeration cycle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The compressor which is the refrigerating cycle which uses inflammable gas as a refrigerant, and 
compresses a refrigerant (1), The condenser (2) which makes the refrigerant breathed out from said 
compressor (1) condense, and the pressure reducer which is arranged in the outlet side of said condenser 
(2), and decompresses a refrigerant (5), The vapor-liquid-separation machine which is arranged between 
said condensers (2) and said pressure reducers (5), and divides a refrigerant into a liquid phase component 
and a gaseous-phase component (3), It has a valve means (7) to emit outside the gaseous-phase 
component separated with said vapor-liquid-separation vessel (3). The refrigerating cycle characterized by 
opening said valve means (7) when the pressure (P) between said compressors (1) and said pressure 
reducers (5) exceeds the standard pressure (P0) corresponding to the temperature of the condensed 
refrigerant which exists between said compressors (1) and said pressure reducers (5). 
[Claim 2] The compressor which is the refrigerating cycle which uses inflammable gas as a refrigerant, and 
compresses a refrigerant (1), The condenser (2) which makes the refrigerant breathed out from said 
compressor (1) condense, and the pressure reducer which is arranged in the outlet side of said condenser 

(2) , and decompresses a refrigerant (5), The vapor-liquid-separation machine which is arranged between 
said condensers (2) and said pressure reducers (5), and divides a refrigerant into a liquid phase component 
and a gaseous-phase component (3), A temperature detection means to detect the temperature of the 
refrigerant which it was arranged between said compressors (1) and said pressure reducers (5), and was 
condensed (9), A pressure detection means for it to be arranged between said compressors (1) and said 
pressure reducers (5), and to detect the pressure of a refrigerant (8), A valve means to emit outside the 
gaseous-phase component separated with said vapor-liquid-separation vessel (3) (7), The storage means 
which memorized the standard pressure (P0) corresponding to the detection temperature (t) detected by 
said temperature detection means (9) (ROM), The refrigerating cycle characterized by having the control 
means (10) which opens said valve means (7) when the detection pressure force (P) detected by said 
pressure detection means (8) exceeds said standard pressure (P0). 

[Claim 3] Said control means (10) is a refrigerating cycle according to claim 2 characterized by opening 
said valve means (7) when said detection pressure force (P) exceeds said standard pressure (P0) and said 
detection pressure force (P) when predetermined time (TS) has passed since from is over said standard 
pressure (P0). 

[Claim 4] Said control means (10) is a refrigerating cycle according to claim 2 characterized by opening 
said valve means (7) when said compressor (1) starts, predetermined time (TS) has passed since from and 
said detection pressure force (P) exceeds said standard pressure (P0). 

[Claim 5] said valve means (7) is arranged in the upper part part of said vapor-liquid-separation machine 

(3) — having — said temperature detection means (9) — claim 2 characterized by being arranged in the 
lower part part of said vapor-liquid-separation machine (3) thru/or the refrigerating cycle of any one 
publication of four. 

[Claim 6] Said pressure detection means (8) is claim 2 characterized by being arranged by said vapor- 
liquid-separation machine (3) thru/or the refrigerating cycle of any one publication of five. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerating cycle which used as the refrigerant the 

gas which has inflammability, such as a propane. 

[0002] 

[Description of the Prior Art] In recent years, research of the refrigerating cycle which used the refrigerant 
is made in the gas which has inflammability, such as a propane, as one of the cures against 
dechlorofluocarbon of the refrigerant used for a refrigerating cycle. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the artificer etc. discovered that a refrigerant may 
ignite, when pilot survey was carried out about the safety of the refrigerating cycle which uses inflammable 
gas as a refrigerant, a refrigerant was compressed with a compressor and air mixed according to a certain 
cause into a refrigerating cycle, since a coolant temperature may reach at the flash point of a refrigerant. 
[0004] Air may penetrate the minute hole (molecular level) of rubber piping which constitutes a 
refrigerating cycle as one of the causes which air incidentally mixes into the refrigerating cycle which the 
artificer etc. checked. Even if this invention is the case where air mixes into a refrigerating cycle in view of 
the point describing above, it aims at preventing that a refrigerant ignites. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following technical 
means are used for this invention. When the pressure (P) between a compressor (1) and a pressure 
reducer (5) exceeds the standard pressure (P0) corresponding to the temperature of the condensed 
refrigerant which exists between a compressor (1) and a pressure reducer (5) in invention according to 
claim 1 to 6 It is characterized by opening a valve means (7) to emit outside the gaseous-phase 
component separated with the vapor-liquid-separation vessel (3). 

[0006] Thereby, even if it is the case where air mixes into a refrigerating cycle since the gaseous-phase 
component which was separated with the vapor-liquid-separation vessel (3) and which mainly consists of 
air can be emitted to the exterior of frozen SAIRU while air is mixing into a refrigerating cycle as 
mentioned later, it can prevent that a refrigerant ignites. By the way, since the pressure of a refrigerating 
cycle is not stabilized immediately after starting of a compressor (1), but pressure fluctuation is large and 
the pressure of a refrigerant is correctly undetectable, incorrect actuation of a valve means (7) by which a 
valve means (7) will open although air is not mixing into a refrigerating cycle may occur. 
[0007] So, in invention according to claim 3, when the detection pressure force (P) exceeds standard 
pressure (P0) and the detection pressure force (P) when predetermined time (TS) has passed since from is 
over standard pressure (P0), it is characterized by opening a valve means (7). Thereby, since the pressure 
of a refrigerant is detectable in the condition that the pressure of the refrigerating cycle after 
predetermined time (TS) progress was stabilized, the pressure of a refrigerant can be detected correctly 
and incorrect actuation of a valve means (7) can be prevented. 

[0008] Moreover, in invention according to claim 4, when a compressor (1) starts, predetermined time (TS) 
has passed since from and the detection pressure force (P) exceeds said standard pressure (P0), it is 
characterized by opening a valve means (7). Thereby, like invention according to claim 3, since the 
pressure of a refrigerant is detectable in the condition that the refrigerating cycle was stabilized, the 
pressure of a refrigerant can be detected correctly and incorrect actuation of a valve means (7) can be 
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prevented. 

[0009] In addition, the sign in the parenthesis of each above-mentioned means shows correspondence 

relation with the concrete means given in an operation gestalt mentioned later. 

[0010] 

[Embodiment of the Invention] 

(The 1st operation gestalt) This operation gestalt applies the refrigerating cycle concerning this invention 
to the air conditioner for cars, and drawing 1 is the mimetic diagram of the refrigerating cycle concerning 
this operation gestalt. One is a compressor (compressor) which compresses a refrigerant among drawing 
1 , and this compressor 1 has obtained driving force from the engine for car transit (not shown) through 
the electromagnetic clutch (not shown). And 2 is a condenser (capacitor) which makes the refrigerant 
breathed out from the compressor 1 condense, and the refrigerant which flowed out of this capacitor 2 is 
separated into a liquid phase component and a gaseous-phase component by the vapor-liquid-separation 
machine (receiver) 3. 

[0011] Moreover, 4 is a subcooler (subcooler) which cools the liquid phase component (liquid cooling 
intermediation) separated with the receiver 3, and the refrigerant with which it was cooled by this 
subcooler 4, and whenever [ supercooling ] became large is decompressed by the expansion valve 
(pressure reducer) 5. And 6 is an evaporator (evaporator) which evaporates the refrigerant decompressed 
by the expansion valve 5, and the refrigerant which evaporated in this evaporator 6 and turned into a 
gaseous-phase refrigerant is again inhaled by the compressor 1, and is projected towards a capacitor 2. 
[0012] By the way, like common knowledge, a receivers 4 structure makes the refrigerant which flowed out 
of (refer to drawing 2 ) and a capacitor 2 flow in a receiver 4 from an upper part side, and divides a 
refrigerant into a liquid phase component and a gaseous-phase component using the difference of a 
consistency (specific gravity). For this reason, a receiver's 4 upper part part is covered with a gaseous- 
phase component, and a lower part part is covered with a liquid phase component. Then, that the 
temperature of the liquid phase component of a refrigerant should be detected, as shown in drawing 2 , a 
temperature sensor (temperature detection means) 9 is arranged in a receivers 4 lower part part, and, on 
the other hand, the solenoid valve (valve means) 7 for emitting a gaseous-phase component into 
atmospheric air (an engine room, vehicle outdoor) is arranged in a receiver s 4 upper part part. In addition, a 
solenoid valve 7 is a normal close (at time of un-energizing close) mold. 

[0013] Moreover, the pressure sensor (pressure detection means) 8 is arranged in the part between a 
solenoid valve 7 and a temperature sensor 9 among receivers 4, and this pressure sensor 8 has detected 
the pressure (refrigerant) in a receiver 4. And the signal of both the sensors 8 and 9 is inputted into the 
control unit (control means) 10 constituted with the well-known microcomputer which consists of ROM 
(ReadOnly storage), RAM (at any time storage which can be reading written in), a CPU (central processing 
unit), etc., and this control unit 10 controls closing motion of a solenoid valve 7 according to the program 
beforehand memorized by the signal and ROM of both the sensors 8 and 9. 

[0014] Next, actuation of a control device 10 is described based on the flow chart shown in drawing 3 . A 
signal is read from both the sensors 8 and 9 at the same time the ignition switch (not shown) of a car and 
the starting switch (not shown) of the air conditioner for cars are thrown in and a compressor 1 starts 
(S100). Next, standard pressure P0 corresponding to the detection temperature t of the map beforehand 
memorized by ROM to the temperature sensor 9 It computes (S1 10) and is this computed standard 
pressure P0. The detection pressure force P detected by the pressure sensor 8 is measured (S120). 
[0015] Here, it is standard pressure P0. The value which took the predetermined safety factor into 
consideration to the pressure (pressure of the intersection of a saturated liquid line and the constant- 
temperature line) which can set in case the condition of a refrigerant is on a saturated liquid line (or 
consistency line, such as carrying out abbreviation coincidence with a saturated liquid line) in case a 
coolant temperature is the detection temperature t is said. And the detection pressure force P is standard 
pressure P0. When it is the following, it is regarded as what air is not mixing into a refrigerating cycle, a 
solenoid valve 7 is closed (S130), and it returns to S100. On the other hand, the detection pressure force 
P is standard pressure P0. While it is large, and regarding it as what air is mixing into a refrigerating cycle 
and opening a solenoid valve 7 (S140), warning is emitted towards crew with the warning means 1 1 (refer to 
drawing 1 ), such as a buzzer and an alarm lamp, (S150). 

[0016] Next, standard pressure P0 By measuring the detection pressure force P, the reason for the ability 
to judge whether it is ****** which air is mixing into a refrigerating cycle is explained. Since the condition 
of a refrigerant is determined by temperature and the pressure like common knowledge, if the condition and 
temperature of a refrigerant are known, it can determine a pressure. And since a temperature sensor 9 can 
detect temperature and the temperature sensor 9 is arranged in a receiver s 3 lower part part on the other 
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hand, the temperature sensor 9 will have detected the coolant temperature on a saturated liquid line, and 
can compute the condensation pressure PC of a refrigerant (= standard pressure PO) from the detection 
temperature t. 

[0017] Moreover, the detection pressure force P which the pressure sensor 8 detected is the condensation 
pressure PC. The sum with the pressure of the air mixed into the refrigerant is detected. Therefore, the 
detection pressure force P is standard pressure PO. It can be regarded as what air is mixing into a 
refrigerant in being large, and, on the other hand, the detection pressure force P is standard pressure PO. 
When it is the following, it can be regarded as what air is not mixing into a refrigerant. 
[0018] By the way, since an OAT is low, and a temperature sensor 9 cannot detect the coolant 
temperature on a saturated liquid line temporarily when a refrigerant is already in a supercooling condition 
in the outlet side of a capacitor 2, it is the condensation pressure PC of the detection temperature t to a 
refrigerant. It is uncomputable (condensation pressure PC != standard pressure PO). However, standard 
pressure PO computed based on the temperature of the refrigerant in a supercooling condition Actual 
condensation pressure PC It compares and is small (refer to drawing 4 ). (condensation pressure PC > 
standard pressure PO) Therefore, if air is mixing into a refrigerant, the detection pressure force P is surely 
standard pressure PO. It becomes large, and a temperature sensor 9 will detect the coolant temperature 
which shifted to the insurance kitchen, and is satisfactory practically at that of **. 

[0019] Moreover, in the state of vapor-liquid 2 phase, a refrigerant will be the condensation pressure PC of 
the detection temperature t to a refrigerant, even if an OAT is unusually high and it is the case where a 
temperature sensor 9 detects the coolant temperature of a vapor-liquid 2 phase condition, since a phase 
change is carried out by temperature regularity until it will be in a saturated liquid condition (refer to 
drawing 4 ). It is computable. Next, the description of this operation gestalt is described. 
[0020] Since a solenoid valve 7 is opened and the air which is a gaseous-phase component is emitted into 
atmospheric air when it is detected according to this operation gestalt that air is mixing into a refrigerating 
cycle, it can prevent beforehand that a refrigerant ignites. In addition, where air and a gaseous-phase 
refrigerant are temporarily mixed with a receiver 3, when a solenoid valve 7 is opened, a gaseous-phase 
refrigerant is also emitted into atmospheric air with air, but since the surplus refrigerant is stored in the 
receiver 3, it is satisfactory practically. 

[0021] Moreover, since warning is emitted towards crew when it is detected that air is mixing into a 
refrigerating cycle, crew can perceive the possibility of ignition and can secure crew's safety. By the way, 
with this operation gestalt, as shown in drawing 1 , the capacitor 2, the receiver 3, and the subcooler 4 
were made into another object structure, but these may be unified as shown in drawing 5 . 
[0022] Moreover, the location which arranges a temperature sensor 9 is not limited to a receiver's 3 lower 
part part, and if it is between a compressor 1 and an expansion valve 5 and is the part (part which 
corresponds between C-E of drawing 4 ) which can detect the temperature of the condensed refrigerant, it 
is good anywhere, so that clearly from the above-mentioned explanation. 

(The 2nd operation gestalt) The pressure of a refrigerating cycle is not stabilized immediately after starting 
of a compressor 1 by this operation gestalt, but since pressure fluctuation is large, a pressure sensor 8 is 
carried out in view of an exact pressure being undetectable. 

[0023] That is, while forming a timer means T (refer to drawing 6 ) to measure time amount in a control 
device 10, when an electromagnetic clutch changes into a connection condition (it changed into ON 
condition) and predetermined time has passed since from, like the 1st operation gestalt, the detection 
pressure force P and standard pressure are measured, and closing motion of a solenoid valve 7 is 
controlled. Hereafter, characteristic actuation of this operation gestalt is described using the flow chart of 
drawing 7 . 

[0024] If the ignition switch of a car and the starting switch of the air conditioner for cars are thrown in, 
while judging whether an electromagnetic clutch is in ON condition with the driving signal to an 
electromagnetic clutch (S200), when an electromagnetic clutch changes into ON condition, the counter 
value of the timer means T at that time is memorized to RAM, and it is the time amount T1 from the time 
of starting of a compressor 1. It measures (S210). 

[0025] And the counter value of the timer means T turns into a predetermined value, and it is time amount 
T1 . Predetermined time TS When it becomes, while reading a signal from (S220) and both the sensors 8 
and 9 (S230), it is the detection temperature t of a temperature sensor 9 to the standard pressure P0. It 
computes (S240). Next, this computed standard pressure P0 The detection pressure force P detected by 
the pressure sensor 8 is measured (S250), and the detection pressure force P is standard pressure P0. 
When it is the following, it is regarded as what air is not mixing into a refrigerating cycle, a solenoid valve 7 
is closed (S260), and it returns to S230. On the other hand, the detection pressure force P is standard 
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pressure PO. When large, while regarding it as what air is mixing into a refrigerating cycle and opening a 
solenoid valve 7 (S270), warning is emitted towards crew with the warning means 1 1 (S280). 
[0026] And time amount T2 of a from when the counter value of the timer means T when opening a 
solenoid valve 7 is memorized to RAM and a solenoid valve 7 opens it It measures (S290) and is time 
amount T2. Predetermined time TO Where a solenoid valve 7 is opened, emitting warning is continued until 
it becomes (S300). Thereby, since the pressure of a refrigerant is detectable in the condition that the 
pressure in a refrigerating cycle was stabilized, the pressure of a refrigerant can be detected correctly and 
incorrect actuation of a solenoid valve 7 can be prevented. 

[0027] (The 3rd operation gestalt) It is the detection pressure force P standard pressure PO like [ this 
operation gestalt ] the 2nd operation gestalt that a pressure sensor 8 should detect an exact pressure. 
Predetermined time [ from ] TS when it exceeds Also when it passes, the detection pressure force P is 
standard pressure PO. When having exceeded, a solenoid valve 7 is opened. 

[0028] Hereafter, characteristic actuation of this operation gestalt is described using the flow chart of 
drawing 8 . A signal is read from both the sensors 8 and 9 at the same time the ignition switch of a car and 
the starting switch of the air conditioner for cars are thrown in and a compressor 1 starts (S400). Next, the 
detection temperature t of a temperature sensor 9 to standard pressure P0 It computes (S410) and is this 
computed standard pressure P0. The detection pressure force P detected by the pressure sensor 8 is 
measured (S420). 

[0029] And the detection pressure force P is standard pressure P0. When it is the following, it is regarded 
as what air is not mixing into a refrigerating cycle, a solenoid valve 7 is closed (S430), and it returns to 
S400. On the other hand, the detection pressure force P is standard pressure P0. It considers that air may 
be mixing into a refrigerating cycle while it is large, the counter value of the timer means T at that time is 
memorized to RAM, and it is the detection pressure force P standard pressure P0. Time amount [ from ] 
T1 when it exceeds It measures (S440). 

[0030] next, the counter value of the timer means T — a predetermined value — becoming — time amount 
T1 the time of becoming predetermined time TS — (S450) — while reading a signal from both the sensors 
8 and 9 again (S460) — the detection temperature t of a temperature sensor 9 to standard pressure P0 It 
computes (S470). And this computed standard pressure P0 The detection pressure force P detected by 
the pressure sensor 8 is measured (S480), and the detection pressure force P is standard pressure P0. 
When it is the following, into a refrigerating cycle, it is regarded as what air is not mixing and returns S430. 
On the other hand, the detection pressure force P is standard pressure P0. When large, while regarding it 
as what air is mixing into a refrigerating cycle and opening a solenoid valve 7 (S490), warning is emitted 
towards crew with the warning means 1 1 (S500). 

[0031] Next, time amount T2 of a from when the counter value of the timer means T when opening a 
solenoid valve 7 is memorized to RAM and a solenoid valve 7 opens it It measures (S510) and is time 
amount T2. Predetermined time TO Where a solenoid valve 7 is opened, emitting warning is continued until 
it becomes (S520). Thereby, it is predetermined time TS. In the condition that the pressure in the 
refrigerating cycle after progress was stabilized, since the pressure of a refrigerant is detectable, the 
pressure of a refrigerant can be detected correctly and incorrect actuation of a solenoid valve 7 can be 
prevented. 

[0032] By the way, for this operation gestalt, the detection pressure force P is standard pressure P0. 
Predetermined time [ from ] TS when it exceeds The detection pressure force P when passing is standard 
pressure P0. Since it is characterized by opening a solenoid valve 7 when having exceeded The detection 
pressure force P is standard pressure P0. Predetermined time [ from ] TS when it exceeds The detection 
pressure force P is always standard pressure P0 in between. When having exceeded, of course The 
detection pressure force P is standard pressure P0. Predetermined time [ from ] TS when it exceeds In 
between The detection pressure force P is standard pressure P0. Even if it is the case where it changes 
up and down on a boundary, it is predetermined time TS. The detection pressure force P is standard 
pressure P0 behind. If it has exceeded, it will be regarded as what air is mixing into a refrigerating cycle, 
and a solenoid valve 7 will be opened. 

[0033] Moreover, at this operation gestalt and the 2nd operation gestalt, it is predetermined time TO. 
Although considered as fixed time amount, they are the detection pressure force P and standard pressure 
P0. Since a difference is presumed that there are many air contents greatly mixed a forge fire and into the 
refrigerating cycle, they are the detection pressure force P and standard pressure P0. It is predetermined 
time TO, so that a difference becomes large. You may lengthen. 

(The 4th operation gestalt) In case this operation gestalt fills up a refrigerating cycle with a refrigerant, it 
prevents misconception with the pressure buildup generated when the refrigerant has been overloaded, and 
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the pressure buildup generated when air mixes in a refrigerating cycle. 

[0034] That is, oil-level measurement means (not shown), such as a float, or a vapor-liquid judging means 
(not shown) to judge a vapor-liquid condition from the temperature change of a thermistor is formed in a 
receiver's 3 upper part part, and the step which judges whether these means (it is hereafter called an 
overestimation sensor.) overload a refrigerant, and it is is added to the program of a control unit 10. 
[0035] Hereafter, actuation of the refrigerating cycle which an example costs in the refrigerating cycle 
concerning the 1st operation gestalt at this operation gestalt is described using the flow chart of drawing 
9 . A signal is read from both the sensors 8 and 9 and an overestimation sensor at the same time the 
ignition switch of a car and the starting switch of the air conditioner for cars are thrown in and a 
compressor 1 starts (S600). And it judges whether it is overestimation (when it is S610 and overestimation, 
warning of the purport which is overestimation is emitted towards crew (S620).). 

[0036] On the other hand, when it is not overestimation, it is the detection temperature t of a temperature 
sensor 9 to the standard pressure P0. It computes (S630) and is this computed standard pressure P0. The 
detection pressure force P detected by the pressure sensor 8 is measured (S640). And the detection 
pressure force P is standard pressure P0. When it is the following, it is regarded as what air is not mixing 
into a refrigerating cycle, a solenoid valve 7 is closed (S650), and it returns to S600. On the other hand, the 
detection pressure force P is standard pressure P0. While it is large, and regarding it as what air is mixing 
into a refrigerating cycle and opening a solenoid valve 7 (S660), warning is emitted towards crew with the 
warning means 1 1 (S670). 

[0037] By the way, with an above-mentioned operation gestalt, although it was only emitting warning to 
crew while opening the solenoid valve 7 when regarded as what air is mixing into a refrigerating cycle, in 
addition to this, an electromagnetic clutch may be turned off, and a compressor 1 may be stopped. 
Moreover, although air mixed into the refrigerating cycle and air was emitted into atmospheric air (an 
engine room, vehicle outdoor) with the above-mentioned operation gestalt, you may emit to the place 
where the possibility of ignition outside a vehicle etc. is very low through a duct etc. Furthermore, the 
gaseous-phase component emitted from a solenoid valve 7 (hand valve) may consist of tank means etc. so 
that it may once store. 

[0038] Moreover, this invention can apply inflammable gas, such as butane, a cyclopentane, AMMOA, 
HFC32, and HFC152a, also to the refrigerating cycle used as a refrigerant in addition to a propane. 
Moreover, the refrigerating cycle concerning this invention is applicable also to the usual refrigerating cycle 
which abolished the subcooler 4. 

[0039] Moreover, it can carry out suitable [ of the refrigerating cycle concerning this invention ] not only to 
the object for cars but to the refrigerating cycle of others, such as a home air conditioner and a 
refrigerator. The air which crew opened the hand valve manually when warning of the purport which 
replaced with the solenoid valve 7 although the control device 10 opened the solenoid valve 7 when 
regarded as what air is mixing into a refrigerating cycle with the above-mentioned operation-incidentally 
gestalt, and used as the hand valve, and air mixed into the refrigerating cycle was emitted, and air mixed 
into the refrigerating cycle may be emitted into atmospheric air. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the refrigerating cycle concerning the 1st operation gestalt. 
[Drawing 2] It is a receiver's sectional view. 
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[Drawing 3] It is the flow chart which shows control actuation of the refrigerating cycle concerning the 1st 
operation gestalt. 

[Drawing 4] It is the Mollier chart of a refrigerant. 

[Drawing 5] It is the front view of the heat exchanger which unified the capacitor, the receiver, and the 
subcooler. 

[Drawing 6] It is the mimetic diagram of the refrigerating cycle concerning the 2nd operation gestalt. 
[Drawing 7] It is the flow chart which shows control actuation of the refrigerating cycle concerning the 2nd 
operation gestalt. 

[Drawing 8] It is the flow chart which shows control actuation of the refrigerating cycle concerning the 3rd 
operation gestalt. 

[Drawing 9] It is the flow chart which shows control actuation of the refrigerating cycle concerning the 4th 
operation gestalt. 
[Description of Notations] 

1 [ — A subcooler, 5 / — An expansion valve (pressure reducer), 6 / — An evaporator, 7 / — A solenoid 
valve (valve means) 8 / — A pressure sensor (pressure detection means), 9 / — A temperature sensor 
(temperature detection means), 10 / — Control unit. ] — A compressor (compressor), 2 — A capacitor 
(condenser), 3 — A receiver (vapor-liquid-separation machine), 4 
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